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Technical field .' ^^|"S^f^ • 

^present invention^ 

DNA transcription, and to compounds ideritified by fids method. Furthermore, it 
relates to a compound that is useful in the treatment of hyperproliferative disorders. 
The compound may also be used as a tool m die Afield of ceU and molecular biology. 



Background of the invention 'ij-^rf.^^:- 

A large number ofdiseasesjre caused byani^r^;in cell proliferation. The most 
prominent of such diseases is cancer. As. is WeU kiowd, cancer is a major cause of 
suffering and death around the world and new tidies are continuously sought A 
drug with antiprouferative effxt^ould ^ against a target or 

process which is '^^^Vfi^!^^^^^ ***** OT P rocesses 
^envisaged, such as a pNA ^olym or 211 RNA 

polymerase for inhib^ 

rapid cell proliferation i^'^^^MSM^^ This forms the basis of an 
opportunity to treat diseases caused by an 'niciteised cell proliferation. The 
u^cription-inhibiting compound A^my^ D hw been used as a cytostatic drug 
in cancer treatmei^ bui c^ effects. Consequenly, there is 

a need for other a^hypWp^^^ either on its own or in 

combination therapies ;togetowth,o^ 



... , 



Several treatments have pieviously ,'bee^'u^ '^r^bi^is; these include the 
administration of compounds such as ster^m^ (cortisone), anthralin, Vitamin D, 
i retinoids, coal tar, tight merapy, 6yclospbrh^^^ Psoralen, or 

combinations thereof. ;!' m "/x£]\\\ V -V; JV '"^| \ 

Tiiere are many fast and effective m^ active DNA 

into cells, but options for deUveimg ftocti into cells are limited. New 

o research and commercially available products offer another approach: protein 
transduction. •» 



The mammalian cell membrane is re^ctpiy jto.m^t proteins and peptides. Until 
recently, the most widely used me^ods Win^^ ^bodies, peptides, or other 

membraneHmperm^ 
s bofli invasive technics 1^ disrupt the (^u Jt^bWev . 

^injection involves IpadWor trans^g| substance into a Uving cell 

using the microscopic tip of a glass capillary, ^e technique requires technical skill 
and can only be performed one cell at a thne, Elech^ration uses high-voltage pulses 
10 to produce transient poies through Which 'pr&&fi$. R enter. While this technique can 

be applied ito y^^H^^^^0^^^ €Bl 
or exit the cell once the ; inembripe is. djsiuptw.;. '' . .. 



Sunmiaiy of the invention ■ ;•. 

is The inventors 1 

being important for the ) 
aictin and Hrp65 in an assay forident 

utteraction. Using : siicn ail fe^^i ^^^^W^ a novel ****** which 
has the unexpected effe^ ^ P** 5611 * 

20 invention relates to a compound and its analogue^ jfh a inhibitory effect on 

i compound or analogues thereof 




ill inhibit said 




25 



hyperproliferating cells. Ejca^les pf such dj^e^ "tociude various types of cancers, 
and also non-cancer like diseases such ^ i|h&iii£^^ or psoriasis. Another 
aspect of the invention is '^^)^iib^^0Si^^'^ tools iased m cel1 ^ 
molecular biology in experiments where it w hebessary to inhibit transcription, or in 
protein transduction methods. 



Detailed descfiptiQii.of the ..^^R^i'S^if/:':?^:'^; 
lutein actin is anucleW^ 

of either ahti-actm antibodies a^^Sng mclei of Uvm S 

amphibian oocytes suggested that nuclei: actin is^pfved in transcription of protein- 
coding genes. In the process of gaining further height into the functions) of nuclear 
aptin, the inventors sought to identify protein^ bind to actin in the cell nucleus. 
Affinity chromatography eki^S^^P^^^ tmclear eXtraCtS ° f 
Ourorumus ten tans. ;A protein of a^&^ $5 KDa was identified and denoted 

Hrp65 (amino acid sequence 'twX&i^Q^*^ 1 * 1 ^* 
humans share homology wit* Hrp65: P^^and.PSPl. Multiple functions have 
been attributed to these proteins, from splicing ^tr^cription regulation to retention 
of RNA in the nucleus and it is not Imown whe^ these proteins bind actin. 
The inventors subsaniently showed Ma^tn^^to b^ to the isoforms Hrp65-1 
and Hrp65-2, 1hi£ ^M^pa^^^p«^ jfi*^^:^^??^™ 0 ^^^o" 1 »»» amino a^d 
residue 1 to 499, tbe>;dhifere^ ^say suggested that 

the variable tftermmat S?q0& were liyo^glc&i binding. To test this 
hypothesis, a peptide termed 6^2CTS Qterei^ TIP (as in transcription 

inhibiting peptide), sequence shown in SE<J ID NO 1) containing the last 15 C- 
terminal amino acid residues of Hrp65-2 wai^^^y synthesized and conjugated 

to a carrier, keyhole }^^4^^P§^^^ rp ^ bmdin8 assayswercthen 
performed in the'pres;enW;o^ KLH-65-2CTS or KLH 

alone. kLH65-2(E^TS iyf$ a^^'^:i^fED^k^ftei ^g^cd^fo^l^lfiw Ma^tas of actin to Hrp65-2. 
these data indicate that actinbtods 'sjp^^y ^M^65-2 isoform and strongly 
suggest that the C-tenninus ofHrp65-2 is irhpUcated in this interaction. 

the identification of Hrp65 as an actin binding P^oteih, together with the further 
resulte Rented herein, ^ 

causes inmbraon of transcription, to actin/Hrp65 system would be a 

useful tool for identifying co^ounds matii^ be used as drugs for treating 
> hyperproliferative diseases, such as cancer. Coraequehtly, one aspect of the present 




: 5 



invention is an assay v/hich^ ^ •* m capable of 

inhibiting, preventing or id olher ways disuhbing, blobking or abolishing the 
interaction between an actin iriolecule and ai Hrp6^:%fecule. As described herein, 
blocking this mteractionW^ ofDNA into RNA. 

The method according to tiie h^pn ^ma^i«^ to suit a high ihrough-put 



screening format, but other variants are also enyisa^d^: 
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(a) providing an Hrp65 molecule, 

(b) adding an actin mpletule to;said Hrp65 i ^p^^^ereby forming a complex 

■; •■ between actin and ptp&y$>s&, v^4^y /&ftv : 't?^. 

(c) 'adding a test'ccmpoun^ 

(d) determining the 

The order of dispensing is not crock! for Ihe ass^-it ^ therefore possible to start with 
the actin molecule, followed by addition pf ti^ ^5 kplecule. The test compound 
may be added after the ^pmplei added together with one of 
ih^prbtemmolecuj^ 

if a test compound ^'^^^^^P^^^^f^ mi actm * Such 

. '^^^U^^ ^l/fi^i^^lCD spectrosoopiy, in which, one 




■"as 



determines tiie molecular mass < 

energy transfer (FRET) wherein one labe^me jy^^ehis wifli different 

[bVeri._. 

id Brand, 

A^ytical Biochem, 218, ^l^^^^i^f TL, Eccleston JF, Davis C, 
Jameson DM, Johnson ^Bloche^ and in Moens PD, 

Yee DJ, dos RemediosCd'B^ ^'ftl^P 8 (1994) 
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An assay to id 

following steps; (a) conjugating Hrp65 to a so^suppwt, such as a bead, resin, 
surfece, or in a well in a multiweij plate, <j>) remov^any non-conjugated Hrp65 by 



: * ' • " * . :Y'v- 4 V*^* ^V/-- 



washing in a suitable buffer, (c) btocktag nbn^^ Sites on the solid support by 

adding anotfaerprote^ mixture 88 

pWder), (d) adding lafc^&g « fluorescently, by e.g. 
Ftfc or fluor*^-m^de} ac^to tiW^u^dHrp65, (e) washing away 
5 unbound actin, by washing with a suitabfe buffer, (f) ^tionally calculating the amount 
of formed acthVHrp65 complexes by measuring the ; amount of bound labeled 
molecule, (g) adding a test compound ^to^-fip^^lexes, (h) coHecting me 

displaced actm and measure 
acmVremam m co^lex^ 

to mic^cencWorq^antif^ 

displaced actin, and (fj ''^p^^m^^^f actin in the presence of test 
compound with the amount of unbound adtm in n^s|nce of test compound. It may 
be recbmmendable to use as control a mbck .san^fe caning only buffer (i. e. no test 
compound). The n«ttk«.<^^^^^|^^^|y exchanging actin for 

15 Hrp65 andHrp65 torac^ 

labeiedHtp65 is us^ ^ than half of the actin 

ntolecules to bind to ^^WfM^^^^^Y^^ or prefeiably 10pM> 
or more preferably luKi, is conned of me actin/Hrp65 interaction 

f and may therefore be useful hi tteating ^^roiu|br^diseases. FITC is fluorescein 
20 isothiocyanate, and is obtainable from Sigma " tt should be 

noted that either Hrp65 v '^i^i^S^^^^I^ sotid support In the case of 
; conjugating actin 'fetite solid'sjo^ added "» ^ < d ). To 

p^ent nbh-specmb support, sites on the 

sotid support winch has not te^ con^ Hrp65, respectively, is 

.25 preferably blocked by adding another protein ^or jiii^ciang mixture, such as bovine 
serum albumin or milk powder. Another way to detect bmding between Hrp65 and 
actin is by immunochemical detection; In mis'case- one does not need to label the 
proteins, but the presence of bound p&ein aftet step (h) is detected by the use of an 
antibody against the non-conjugated proteia Fo? j^mple, if actin is conjugated to the 
i 30 solid carrier, an antibody directed ^agamfet ti^vpy bo used to detect the presence of 
\ Hrp65 after washing off unbound prpteut Actin may be obtained according to the 



n&hdti disclosed Z«cM. tSi^^^/Pibteined according to Hie 

procedure described herein (E^niple 5): m^^riconA^ Hrp65 can be 
produced in bacteria with a histidihe tag ; and affinity purified on Ni-agarose beads 
according to standard procedutes. lt shouldbe notodfoat functionally equivalent forms 
of the two proteins m the assay may be 'used; -therefore; analogues, such as 
homologous proteins h^y be used The only provision is^hat the proteins can interact 
in essentially the same way as ^ pro^ M^^ work described herein. 
T^^^^^mco^^ mc^^deS, polypeptides, organic or 

inorganic molecules. . " j. ; r- /*■"'•. 

The inventors have used a varia>u <^$^ m wWch 

Hrp65 and actin have been radioactiyely la^ledWB^e to detect ' °y 
a^bradiog>nphy,^ (SDS ' 
PAGE) gel. The results show that actin is able^'dir^jtiy bind to Hrp65-2 (SEQ ID 

By performing the method according to jfhe possible to identify 
compounds that are capable of between actin and Hrp65 . 

Accordingly, such compounds are also withii :Mteope of the invention. By carrying 
out foe method according to tito ihyration, ^ identified two novel 

compounds, sh^foSJ2Q ^^X^^^^t^^ ofmhibiting 
mteraction between actin and Hrp65. Thestcomp^^are also capable of inhibiting 
transcription and thus they are ejected to to^ ci^tiferation, and can be used in 
the field of medicine. These c^ouhds a?e ngnM^' by living cells and transported 
to the cell nucleus. The resute which comprises 

foe amino acid sequence C^VyNQ*^ * e interaction 

between actin and Hrp65, but alsojhat ofoefclon^ may be useful. The 

mventors have shown that a polyp^ti^ acids in position 7 and 10 

of SEQ ID NO 5 (and 12 and 14 in SEQ ID NO 6) ale basic, has TIP-activity. It is 
> beheved that basic amino acids in said positions are necessary for activity, and 
consequently, foe amino acids in positions 7 and TO, denoted by an X may be any 





2:*: f3» '&&.3&%f$&5kF 

amino add, but the basic amino ^ar^^l^are preferred, or most 

preferably, the amino acids are QmttMiQ*?** 

aspeci of the invention is a «^ound^^^se^ according to SEQ ID 

NO^furmerc^^ 

^enfibnisaco^ 

IDNbQinWmchXmaybeW^ 

arginine or lysine or it may also be alanine. 7. . 1 

moneaspect,memventionfeicoinp^ 

0 polypeptideac^ 
6,analbguWbrong^^ 
c^np^maybe*^^ 

similarity, more preferably at least .^^jMj*!*** at least 96%, even 
more preferably at least 97%, or most preferably at ^feast 98% similarity to me 
l5 polypeptideshownmSEQmN^ 
Moreprefembiy, aconmbimdacco 

idenuty, preferably * least 95% ' ***** m ° rc ' 

preferably at r^^^^^^M^^.^ most P iefer * ly 84 leaSt 
98%, identity to mepolypep^ 
.20 5, OR SEQ ID NO 6. . 

In another embodunent, me compounds acco^ t^ invention are meant for 
medical use.'." .«"• • V-vv -v. • v '::>-. •> 
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Ih a further embodiment, me cbh^bunds accoid^to the invention are used for 
manufecturing a medicament which is to be uWWtreating a mammal suffering from 
a disease caused by hyperproUferative cells. Such diseases are exemplified by 
melanoma, non-small-celi lung cancer, smaUnoeU lung cancer, lung cancer, 
hepatocarcinoma, retioblastoma, astrocyte^ gUoblastpma, leukemia, neuroblastoma, 
30 cancer in the gum, tongue, head, neck; break pancreas, prostate, kidney, bone, 
testicle, ovary, mesothelia, cervix, gasuiomtest^ brain, colon, 



■ ■ ' * " " i"/' ■■•i f ^V'vA^ " : v •* *•"" ** ™ ; 

Wadded ri4m&d disease > osteoarthritis, 

leiomyomas, adendm^om^ v ? scular occlusion> 

stenosis, amemsclerosis, pre^eoplasticMofis; adenomatous hyperplasia, prostatic 
intraepithelial neoplasia, carcinoma in site, oral ha^ leu^plakia, or psoriasis. 

The compounds according to the mvenfion wUl to ^fx^red to patients suffering 
ftoni the above mentioned diseases jb*t $sse ** ^erred a therapeutic 

{ benefitasaresultbfmetreato 

i appticationre^ 

10 with respect to me medical treatment of his h^ype^Uferative disease. A list of 

nonexhaustive examples of this includes a re^^pn pf the symptoms of the disease, 
extension of the patient's life by any peribd#^^%se or delay in the neoplastic 
development of the disease; decrease in ;hyp^pro)^a^ reduction in tumor growth, 
dday ! of metastasis, reduction m^ proli^rition 08* cancer cell, tumor cell, or 

\i5 an^omerhyperprolife^ 

attributed to the patient's condition. ; • ' 



In yet another embodiment, the compou^ Ja^^ invention will be used in 

a pharmaceutical composition toge&er ^ acceptable excipitents 

20 and additives. The compositions niay b? foW^ t0 conventional 
pharmaceutical^ 

\ 20* eo^MackPubfch^ *** "Encyclopedia 
of Pharmaceutical technology", edited by sWarbric^ & J. C. Boylan, Marcel 
Dekker.Inc, New York, 1988 ISBN 0-82474^0^; : % 

" :;' ." ■ . ".y. ■" ^ i-^VrvftWr^v^*^ 7 \ 
For psoriasis, weaker preparations should be ^^W^ sensitive areas of me body 
such is tiie geiutals, groini and faCeV Stronger ^reptotipns will usually be needed to 
control lesions on me scalp, elbow, % and parts of the torso and 

V may need to be applied under dressings. These must be used cautiously and with the 
• ; 30 dermatologist's instruction. £"r-. 
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Tfceccmipamidsac^ 

derivatives can be adnmustered *S»rding to & : inV^pn *> animals, preferably to 
^an^andmparticuto^ 

Tfcycanbe administeredpef ^inix^^^^ier or in the form of 
pharmaceutic^ administration and 

which as active constitoemc^ one comp0und 

according to the invention and/or tts physiologic*^^ salts and derivatives m 
addition to customary pharmaceuticaUy ^e«c^e^|id^ additives. 

The pharmaceuticals canbeadmini^s^^ They can be 

administered, for c^^^0¥j^^0^^ taMB ' 

coated tablets, granu^,jh^j^^ solutions, syrups, 

/• :ALi±^i:'tl foi^: However, adniinistration can 

emulsions, suspensions or m otner pnannacpuavw m^u^,* y > 

also be carried out vaginally or rectally, for exa^in tire form of suppositories, or 
parenteraUy or by implantation, for gamble W^f^rf injection solutions or 
infusion solutions, nucroeaps^^ for exam P le 

m Reform ofdir^ments,^?^ W, ** example m me 

Snpf nasal sprays 6raerosoi|mi^ If 
solutions are ijarenieraUy i^^t^^^^j^^^ for example, 
intravenously, mtramuscularly mtrasynoviaUy or in 
another manner, e.g. by nmidationof w^||^P«ja«lto 



•25 
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The pharmaceutical preparations '^oo^p0^]^^^e prepared in a manner 
lmo^pWse,tti^ppssm^ 

excipients in addramito^ invention and/or its/lheir 

physiologicaUy tolerable salts aid aeriva^iii^ preparation of pills, tablets, 
sugar-coated tablets and hard gelatin capsuie^ ,'it' is possible to use, for example, 
lactose, cornstarch or derivatives toereof; laic; slawic ' a>id or its salts etc. Excipients 
for soft gelatin capsules and suppositories are, for fetarnple, fats, waxes, semisolid and 
liquid polypls, polyethylene glycol^ etc. Suitable excipients 

for me preparation of solutions, for example injec^ «^ ons ' or of emulsions or 



• „ . . - ^ - ; J* vA , ? * i S . • » • • - * ^^^^ * _ I i . _ . 

... . _ y . *. C's, 1- ~ t $r'- -* ' !••»•- ' 

syrups arc, for 'ii^^j&S& ^S^pols, sucrose, invert sugar, 
gliiicose, vegetable ofls ^^ft^#^^^^^^ unplants or rods are, 
fbi^^elcopoiy^ pharmaceutical 
preparations normally contain app^xn^Y* to?0^by weight of the compounds 
5 according to the invention and/or ^P^l^c^|jerable salts and derivatives. 

^addition to the active cOrnpoui^ preparations 

ci^ommy coula^ fflte8 » 
dtemtei%s; bh^ emulsifiers, preservatives, 

io sweeteners, colorante, flavorings or a^ 

stibstances, solvents or solubilizers, means hat a«^^^ot effect, salts for 
altering the osmotic pressure, coating 

two or more compounds accord^ to ^h^^p^^eir physiologically 
toler^e salts and d^ 
is therapeutically ofpropn^ to at least one 

<|mpoun*ac^^ 

derivatives. The pharmaceutical p^arati^ 0 2 to 500 m & 

preferably 1 to 100 mg, of active compound accord^ to me invention and/or its 
physiologically tolerable salts" 

•20' ' ' '. , ' 

; If me ^pounds : McOr^ing fen^'lhve^otfor ^|^&^utical preparations containing 
thdnare ad^nmistered as aeros<fi£fo^x^^ or by wet aerosols or 

• dry powder mhal^oi^mis can a W» 8,1 atomizer ' a 

pump atomizer, an inhalation apparatus, *' toe^ ^er or a dry powder inhaler, 
25 respectively. Pharmaceutical forms for ad^ahdstiati^ o*the compounds according to 
the invention as an aerosol can be prepa)ed ; by Ae^o'cWs' weU known to the person 
skilled in the art.F6r mebpreparati^if^ or dispersions of me 

) compounds according to '^i^e^f^^^j^f^ mixtures or suitable 
a sa^e solutions using customary id&ti^ alcohol or other 

: 30 suitable preservatives, absorption enhancers for inWeasing me bioavailabitity, 
: solubilizers, dispersants and others, and, if app^prikte, customary propellants, for 
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e^cmorofluoro^ 

dry powder preparations of the compounds to Aetaveadon and/or^ 
physiologically tolerable salts may be obtainedby ^drying or preferably spray 
drying aqueous solutions of me 0^^^^^^^ 
pn^blogicalty tol^ble salts ^^^^f^^ ™*°* sa * iISGC 
sugar d^vativeS and sanmo acid?.. ; ^ ^/^^r'-:^^:r £i 5 

The dose when using the compounds according can vary within wide 

limits, and as customary it is to be tailored to the conditions in each 

individual case, as is known to the physician. It ^ends, #r example, on the nature 
and severity of medisease to b^^ o^ or whether an 

acute or chronic disease state is treated or ^^pph^ « widucted or on whether 
fi^acrive compounds |re ad&ste^ according to 

the invention. In general, in the case of oral aininis^a daily dose of 
approximately 0.01 to lOtfn^ffii^^tf $^*> fa particular 03 to 2 
mg/kg (in each case per kg of body weig^j i ^0^^ m Miio ***** 
elective results. In the case ^bin^^B^^^^ daily dose is in general 
ap^roxmMfely oty to 50 mg/k& pre^^ weight In 

particular when ^ 

divided into a nuriuSef^for e£mj&£k or;4^^^a|^^ratioiis. If appropriate, 
depending on individual behavior, it may be^s^ tb dieviate upward or downward 
from the indicated daily dose. v ,• 

Furthermore, toe compounds according to ie inve&n anji their salts according to the 
5 present invention can be used as u^ermedii&s for tije preparation of other compounds, 
ip^cular of other pharn^ 

compounds according to the mventioi for ex^li by m^cation or introduction of 
radicals or functional groups, for example by esteri^cation, reduction, oxidation or 
other conversions of functional groups. , . 



! • 



The peptide ^(^according to^p^errt^^ ^ can on fee one 
bandbeuseddire^ 

structures, which are also suitablefor use ^di^e^^tfor treating diseases 
relating to ah increased cell proliferation.. . 'K ?^f-^vQi.V- r' 

An effective amount of the pharmaceutical composWon, generally, is defined as that 
amount sufficient to detectably.and^ mininiize or limit 

the extent of the disease or its ^i^^t!^^^^ may apply ' 
incrodiiig elnninatioh, eradfcatiori or aire; 'of djse^eV;;;:g : ', «; 
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To idll cells, inhibit cell growth, inhibit m^ta^^ ^e^e tumor or tissue size and 
omerwise reverse or reduce the malignant ^phenotype $tumoir cells, using the 
compounds and compositions of Ae present u^en§o§ 6iw would generally contact a 
hyperproliferative ceU wilh the compound® or co^p^i^pn(s). The routes of 
is a^nunisn^wulvary^ 
i^de,e.g.mtoid^^ 

intranasal, subcu^eouWpeWut^ intratumoral, 
perfusion, lavage, direct injection, and oral admmist^lion and formulation. 

20 Intratumoral injection, or mjection into the tumor .^culataine is specifically 
contemplated for discrete, solid, accessible ^ t^r|J^^, r^ional or systemic 
ad^nm^tration also may be 

administered witf Jjejaboi^ a 
volume of about i-3 ml will be i used f (prefer^Wty i 1^ Mi^ft>ie injections delivered as 
25 single dose comprise about 0.1 to about 6.5 nu vohto^ ^Us 
may be contacted by administering multiple Ejections to the tumor, spaced at 
approximately 1-cm intervals. • 



• i » 



"?' In the case of surgical ihtervehtion; the present i^ehfi|n i|hay be used preoperatively, 
"? 30 to render an mopeiable tumor subject to tne present invention 

! may be used at the time of surgery, and/or thereafter, to h^t residual or metastatic 



formulation comprising the compounds according to the invention. The perfusion may 
be continued post-resection, for example, by le^g ^catheter implanted at the site of 
the surgery. Periodic ppst-surgical treatment alsp is e^sw^eji. 

(Utimious adminisn^tiin also mW '* appUed *bere annate, for example, where 
a' nifior is excised and the tB^W^I^* microscopic 
disease. DeUvery via syringe or c^eri^on S pre^Sfuch continuous perfusion 
may take place for aperiod from about 1-2 houii^ tp. about 2-6 hours, to about 6-12 
hours, to about 12-24 hours, to about 1-2 da^^ a^;!^^ or longer following 
the imtiatibn of treatmeni Generally ^e dos|o|tt^ers^c composition via 
contoous perfusio^ or muMple injections, 

adjusted over a period of time ^^^^^y^^^S^- 14 fe furtner 
conflated that iiip^^^ ^^ %^ compositions 
of the present invention, particularly 'U^^iB^^^n^ ™& sarcomas. 

Treatment regimens may vary as well, ^j^^^^^^ sxX ^ rm>at ; 
location, disease progression, and iheaith and^^^patirait Obviously, certain .. 
types of tumor will require more aggressive ^ treimien^ w^ at the same time, certain 
patients cannot tolerate more te^proto^ will be best suited to 

make such decisions based on the )alam^ai^'^^i^9 Of any) of* 6 
therapeutic formulations. ^ : . 

In certain embodiments, the tamor being treated ^ rio^W least initially, be 
resectable. Treatments with therapeutic increase the resectabUity 

of the tumor due to shrinkage at ^ji^ii^^i^^^^. of certain particularly 
invasive portions. Following treatments, ■x^x^^^poMe. Additional 
treatments subsequent to resection wffl se*v<f to eUjnm^ i^croscopic residual disease 
at the tumor site. ; • * . : ' 
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a 6-dose application 
two, three, four, 



*5 



A typical course of treatment, for a 
involve multiple doses. 
overatwo-WeeL^ 

flye. six or i«i Ames. M ^ " 

dosings may be re-evaiuated- *.\ ; : ' 7 

Ini 
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of th£ ^^poimds according to die 

inventibnasatoolwito^ 

approach used in cell biology ^M^^lr 1 and to analyze 
tKeeffectCs) of the disturbance on the cell ^^^g^P^ * studio of 
expression it can be interesting to inhibit l^cnp^6:^rdCT to be able to analyze 
cellular processes in cells that are ho ! 
commercially available drugs can 1 

used as a cytostatic drug in cancer heatoen^ 5,6-dichloro-l-beta- 
p^ofurahosymenzu^ VirtuaUy all drugs 

can have secondary effects W^^^M^^^^'^ 9 " 1 secondai y 
effeci and direct etle^dn^^^ recommended to 

c^xnU parallel WerniieW of action of 

Mich drug is specific, and flierefore the seconc 
20 are expected to be different as well. 

the use of conventional drugs, such as , . . :; 

[ For use as eia^the^e^cM agent ^K^ea^^^c^ 
eir me cells 

nucleus, as shown in Example 15 herein. ^ 



me 



■/lief. '.".-> . 



The discovery and commercialization of protein trato^au^bn dornains frees 
researchers tromtranstectiontrOubjies 



T^tue^.^^^ DNA 
into cells, but options for < 
research and coromercially avaflabl 
transduction. 



Prbtein^transdiictionfe 01088 1,16 odWir 

plasma membrane. The < 
has. been used to probe sig 
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,and 



Hawiger, Current Opinion 



in Chemical Biology, 3:89-94, 1999) 



One of the main advantages of protein tramducupn pver^^A tran» 



method to i 



are 



15 



notoriously difficult to tansfect, all mammi^ c^to^ ^ ^ are receptive to 



in about 10 minutes rather than after several hours ot 'd^Jfinaily, by varying the 
amount of protein added to the culture me 
intracellular protein concentration. 



20 




same effect using other, more invasive te^^.^Jfce' applicability of protein 
transduction to a wide range of ceil types, me sjpee<^^ translocation across 
the plasma membrane, and the lack of t^d^'Sr ^pfW 8 * rnakc transduction an 
'"• 25 attractive option. As a result of toe: 'recent ] fe^fe^m ^tiansduction research, a 
gtowing range of protemdelft^ 

" z Other limitations of tiiese memods include the epcieney aiiid cell-to-cell variability. 
' - : Electroporation, for instance, delivers proteins to only 1-2% of a primary cell 

5, the cells that do 
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not receive the protein can 



Further, not all of the cells that take up protein end up with the same concentration of 
exogenous protein, leading to variable and diffic^t-^^^ results* 

The 1 serendipitous observation that spine ^ added to the 

surro unding media, led to the identification of short b^c peptide sequences from 
these proteins that can traverse the plasma membrane mi4 cany the rest of the protein 
with them (S.R. Schwarze, S.F. Dowdy, "In vivo protein transduction: Intracellular 
delivery of biologically active proteins, compounds f an4 ^NA," Trends in 
Pharmacological Sciences, 2 1:45-8, February i6(M) i '&e throe most widely studied 
protein transduction domains (PTDs) are derived from the Drosophila homeotic 
transcription factor Antennapedia (Antp), the herpes siim^ (HSV) protein 

VP22, and the human immunodeficiency virus (HT^1 : trai^criptional activator Tat 
Other proteins, such as the Drosophila homeotic factors Fushi-tarazu and Engrailed, 
contain peptides with similar properties (KL Han et al., Molecules and Cells, 10:728-32, 
2000). .■ : '-■■/, : :S ; ^ V > 



. Protein Transduction Domains : ;VV. r : $C\:.' 
PTDs are generally short peptides, about i^idues in length. Structurally 
dissimilar, their only common feature appeais ^ito'big. 'ti^" : iik^ij^ce of numerous 
positively charged lysine and arginine residues (S.R. Schwarze/S.F. Dowdy, Trends in 
Pharmacological Sciences, 21:45-8, February 2000). PTD-mediated transduction 
evidently occurs by a mechanism other thari ^ classical endocytosis: Cells can take up 
titiese peptides at 4°C and in the presence of ceUular transport process inhibitors(S JBL 
Schwarze,S.F. Dowdy, Trends 'in Pharin^ February 2000). 

: ; v'vv : %^ : : '.r ; l ^ ^^^-^ ^So> 
PTD-mediated transduction seems to be independent of protein size. PTDs have 
delivered covalently attached proteins in excess of 700 kbi to cells. They have also 
transduced liposomes over 200 nm in diameter-about the size of a mitochondrion- 
directly across die cell membrane by anchoring PTDs to the liposome surface.6 If 
desired, the covalent attachments that link the PTD to its cargo can be made reversible, 

• • . * - . . . .v »-\, , ;.V 



inside the cell. ; : •'; 




FTD-mediated Tat transduction occurs through a po^^d^o^ mechanism that is 



10 



;i5 



l transporters, and endocytosis. wnen aoaea exogenously to 
cells, die Idl-residue-long Tat protein crosses ^ p^^nibrane, localizes to the 
hu^andhntia^ . 
richsh^ofnineamu^ 

When synthesized as a recombinant fusion proteM^r c^ntiy cross-linked to other 
peptides or proteins, Tat is capable-albeit with poor '. effi^encyrof delivenng 
hiologicaUy active cargo to a ceu. Howev^^^^M covalemly linked at 
flie lift or C-terminus to a truncated Tatim>-uielri^^ improves 
dramatically. Transduction then occurs via a r»««. nrr*.*** mi, laiuw. ^ w - 



cSncentration^depen^ 
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as well as in 

culture, Itba been demonstrated that irtiaprntpn »vme laipwude into a 

live mouse can deliver functional protein-i^^his pa£e,_ 
ini^t^^ 

1999). Only pnrte^ &at are cpValently linM^ get in and out of cells, 

•V.; r v: "i-.'v ^i.* V v &£"5^n&-^ rwidripratimi for in 

ttuis ensuring that the process is sp ecinc-a^ m ^ 1j?,ts ^ s ^ 1Tr,rinTT?,T1T ' 
vivo applications of this technology. 



25 




: • i 
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Structural analyses of naturally octaimng PTPs h^ve aiioweo researun^ vu an 
estimated 50 to 70 synthetic, model PTOs, ^ amino acids (J-S. 

WadiisJ. Dowdy, Ciirrent Opinion iiiBio^ Feb- 1. 2002 )- 

^v^y et al hk developed a Tat"^ * 33-times more 

eiient than the Tat peptide itself, and which can deliy^sM molecules in vivo (A. 
Ho et aL, Cancer Research, 61:474-7, Jan. 15, 2001);; , 



Natural and synthetic PTDs must, in most cases, bi$!^eptiy coupled *> « ar 8°' 

CaHsbad, CabX-based Active Motif Inc (MA M^fhe ^enlist, 14[22]:19, 
Nov. 13,2000), ia based on a differed mntem dettvety svstem, ™hich uses a abort 
s^signating peptide, cu^^ 
to the protein or peptide cargo. 



20 
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Pep-1 is a 21-i^idue-long carrier coiis^ 

tryptophan-rich motif that targets the ceU me^e ^<?^ hydrophobic 

10 mteractionswimpr^^ 

virus 40 large T ai^ea nuclear localizati^ s^^, W«^^>«>ves mtraceUular 
delivery and solubility of the peptide' ^ (M.C. Morris et 

all, Nature Biotechnology, 19:1173-6, Dec^^lV^ Pep-1 is mixed with 
peptides or proteins for 30 minutes in buffer, #rnto associate through 

is noncovalent hydrophobic mtera^ ;', 
excess of carrier peptide over the ciugo, Fo^^^ of green 

fluorescent protein ic 30 kD^mterac^^ of Pep-1 (MC. 

Morris ei at, Nature Btotecbnofogy, 19ai73^pS^^)0i). Scientists add these 
complexes to cells in culture; and two h^ j^ter, detect the protein in situ. 



therapeutic Applications : ^ 

In addition to its use as a research tool, the cpmpotods according to the present 

invention may also have a potential apphca^ While research in 

misfieldfest^ 

appUcation to current gene therapy 'ppb^^s0j^^^ delivery of the 
gene product itself may be more beneficial^ S ene - 



in addition, protein transduction technology h?s potential applications for vaccine 
> development For instance, Phogen has licensed^ ,'iti ^2 tecWology to Palo Alto, 
1 30 qoifl-based Genencor mternational Inc. foir me development of therapeutic vaccines 
• against hepatitis B, hepatitis C, and human papfflon?a virus. 




, t fontigi UCU v«v .^^w^ j. Jonathan B. Rothbard 

Finally, the technology has potential tuug u^*. ^ 

and cbUeagues at Cellgate Inc. of Sunny^^f^aev^oped a range of 
synthetic peptide derivatives, or peptoids, that can be, qo;Vale^y toked to small drugs 
for their delivery and uptake by cells at dif^s|^^l?ody (PA. Wender et at, 
PjhlAS, 97:13003-8i 2000). 
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According to the above 
compounds according to 
transduction. 




TOefoUowin^ erases icw 818 ^ 

co|u^ for idcntifyins 

^ <^ound^ Mid ioi^^ that 

demonstration of inhibition of the formation <rfj^^ BR-pufife and by 

the inhibition ofBrUTP incorporation into ^cer^^A^ \ 
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T^fui^ acti^I^ bearing double 

iii^bns likely to Wfifebt actin binding XeS-arii^l iSCTem^ also termed TIP-1, 
sequence shown in SEQ ID NO 2) and 65 T 2 
sequence shown in SEQ ID NO 3) were < 
TIP-1 and TIP-2 are shown below, and^bin ^ s^^^listing. The sequences are 
shown in N- to ^terminal direction anddii^^ bold. 

TiP CPYWQI^QKARYRNG 
TIP-1 CPYVNQAPQAARYRNG 
TIP-2 CPYVNQRPQKAAYANG 



; •» *• ,' ' « - !«»* •* . 




U8B 



CTNDRGNREDRYNNFG 



Iritheexperin^ 

ivkty^e fff, and two otliear ^nthetip p^d#otpe^ l^ence (1 18B and 

were covalenfly couple 
lied recoikitution experiments^ *» 
peptide-coupled beads were incubated with saturating ^o^^.of S-actin. The bound 
actin was resolved by SDSF9AQB ^ &i^BK^iv'f^^ , ^^^^,*. m * <* jantified by 
phosphoimaging (Figure IF). Virtually no'a^^'^J^ j 



•10 when actin was 




15 



th^ u^actih was bound totheTff-be^:^^ beads. These 

results show that actin ! iselectiv^bab^ : i& '^"Sl^^^^^^^P 65 " 2 protein - 

An actin/Hrp65-assay performed in vivo is ''^ d ^^^U^mM to perform in J 




tn yrvo. •. 
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C. tewtoiw tissue culture cells were treated in vivo' w^^^s-linker DSP, and 
nuclear protein extracts were assayed by iinmimb^pw^ the monoclonal 

antibody 4E9 against Hrp65. The fK^ i^l^.^^^^^^ Western blotting 

actin was co-hnn^precipi^d ^ m die presence of 

urea (lane 4); which indicated direct actiri-Hrp65 Oros&toj^ hence direct actin- 
Hrp65 interaction in vivo. 

actin and Hrp65 will be readily identified by tiiis mbuiodg 



•'•<•' ■.'•7. ' :-i 



TIP was also injected into the nucleus ofsj^yaxygl^o^s, pf C. tentans and the 
effects of the injection on the expression of the BR genes were analyzed. The BR 



W easuy monitored at me cytologic* level using ^^piescence microscopy. As 

slro ^ m F^3A<panela),W 

nonh^growmconrttionsm^^ 

antibodies against an abundant non^tfling SRprptein, ftp45 ; Microinjection of me 
65-2CTS peptide resulted in a pronounced reg^6n^e «R puffi (panel c), an 
effect comparable to mat of actinoinycin D (cpinpa^^.a^b and c), a drug 
jd^toinlribntran^ f 
pu^inject^ 

t^p^or m the overall distribution of Hrp)t5|^* These observations show 
that TIP specifically inhibits transcription. ? lf0\- V 

Next, the inventors combmed 1be pe^ inje^ 

conditions mat reveal transcription ty^ conditions, 
Br^ inject^ mto me saHyar^ 

puffs as well as into a large number of transcription^ in the 

chromosomes (Figure 3B, panel e). The BrUTF ^ mco^pia^ was abolishedby 
actinomycin D (panel 0- Co-injection of Tff and Bi^nto^e same cell drastically 
reduced BrUTP incorporation (Figure 3, paneVgi; The efl^ of Tff was highly 
specific as judged by the normal levels of B^ ni?^^^^^ 60 when °° ntto1 
peptides were injected under the same 4&r#ft*&^^ *»)• Altogether, 
the re^slu>w that the ove^ jRNA syh^ n is d«stically 

down regulated by TIP in a highly specie manher.F^ effect of TIP is 

global, not restricted to a small subset of genes. , , : : , 
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Examples ' _ : .. ■. . • >■/ j;'V.;:.- 

muifoUowmg examples, chemicals, eqmpmeut andre^te a^ ehher commercially 
available or easily prepared by a person skilled in ti^ art Furmermore, the methods 
and techniques used in the examples are standard techniques and recipes and protocols 
30 can be found in any compilation of methods in cell and molecular biology, see e.g. 



S^tooketalorCunentPrctoco^^^^ 

experiments axe not intended to limit the scope ofd» inventton, th 6 y are only mtended 
to iUustrate the invention. ;{ V* y 



• 5 Figure legends 



■.V*:" 
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Figarc 1. Actin Binds Directly to the C-Teimhn^ ^^^2.>iNudear actm- 
associated proteins studtedby DNasel affinity cWmatp^hy and Western blotting. 
Nuclear extracts were prepared from C. tentans tissue culture cells and either 
fractionated by SDS-PAGE (N* or mixed wi^D^^Sepharose beads. The protems 
in die DNase W>ound fiaction (B) were '^&m^j$ $DS-PAGE. Gels 
Were silver stained (tones i and2) ^m^f^^!^^.^^ agamst 
three CJ tentans proteins: Hrp23 (lanes 3 and 4), Hrp^;^mes;5 and 6), and Hrp65 
Canes 7 and 8). The actin band previously ide^fiedby ^spectrometry is marked 
with a dot next to the silver stained gel. b, Scieniatic ^c^ of the Hrp65 isoforms 
containing an N-tenninal T7 tag. c, P^onstitotioii ^x0h^1^ 35s " 
Hrp65 isoforms immobilized on T7-beads a^$a>ur^M«« of "S-labelled G- 
actin. Bound proteins were separated by SDS#^^^^h>d^ 
autoradiography, d, Specific bmding of actin to Hrp6§£ ^S-i^elled Hrp65-1 (lanes 
i-4) and 65-2 (taries 5-8) werehidiyidualryta incubated 
with 35 S-labelled purified G-actin in the presence enW fion^ugated KLH (lanes 
3 and 7, respetively) or 65-2CTS conjugated tlM j^nes^ 6, respectively) to 
compete binding of actin to the Hrp65>oforms, The b^pro^ns were separated by 
SDS-PAGE arid analyzed by autoradioipa^ ofthe P e P 66ss 

used in binding studies. ^ Specificity of the assayed by 
a^ty chromatography.^ GZ^tf^ffiW^ versions (65- 

2mut- l and 65mut-2) and two unrelated peptides (11 8B and |D13) were coupled to 
Sulpholink beads via their terminal cy steinesl and mcubated with purified 35 S-labeUed 
G-actin. Bound actin was fractionated by SDS-PAGE and .visualized by 
autoradiography, The bound actin was quantified by pho^hoinrnging and the results 
are given under each lane as percentages of input jactin. 
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Figure 2. Actin Binds to Hrp65 In Frvo. a, C^imS^ after m vivo 

cnis^linking/Cultured Ctehtanti ckls werfc iiu^jsrt^m^iej absence (lanes 1 to 4) or 
the presence of peptides 65-2CTS (lanes 5 and 6) and i 18B (lanes 7 and 8), and then 
treated with the cell permeable cross-linking reagent DSP. Nuclear extracts were 
prepared, and each extract was split into two equal portions, one being treated with 
urea. Nuclear extracts were also prepared from PSP^untteat^d cells (lines 1 and 2). All 
samples were subjected to immunopredpitation with ^ r^b4E9 against Hrp65, and 
bound proteins were analyzed by SDS-P AGE and Weston bjptting using rabbit 
io polyclonal antibodies against Hrp65 anil aciin. ' : ^^ti^^5-2C^ and 1 18B are 
expohtaneously internalized into C tentans tissue culture cells. Peptides were labeled 
with fluorescein maleimide and added to the cell medium at a filial concentration of 1 5 
pM. The internalization of the peptides was analyzed by confocal microscopy. 
Fluorescein-labelled 65-2CTS was detected almost ebcclusiyely in the nucleus (cf. 
15 panels a f e and Q whereas fluoreMein-labelled 1 18B r is fouiid in both the nucleus and 
the cytoplasm (cf panels c> g arid k). hx control experimto labeled 65- 

2CTS (cf. panels b 9 f and J) and 1 1 8B (cf. panels d, h aiid I) were digested with trypsin 
before incubation with the cells. 



20 Figure 3. Disruption of the Acto-Krp65-2 Goniplex Dp^-Regulates mRNA 



Transcription, a, Salivary glands were isolated ffamC^ instar larvae, 

immtbbstained with mAb 2E4 against Khp45, and Vfet^i 2 ^ by confocal microscopy, 
a-d, show individual salivary gland cells untreated the transcription 

inhibitor actinomycin D at 4 fig/ml for 90 min before immxinostaining (b), injected 

25 with peptide 65-2CTS (TIP) at 30-60 mg/ml before immunostaining (c), or injected 
with control peptides, either 1 18B or 65-2mutl, it 30-ek) mg/ml before 
immunostaining (d). After peptide injections, the glands were incubated in hemolymph 
at 1 8°C for 90 min before fixation and immunostahiing/Fbr each treatment, three 
examples are presented: one showing a full nucleus and two additional ones showing 

30 only the BR puffs. The bar in a represents 10 jtm and all photographs are at the same 
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ideation! e-h, Detection of nascent traiiscrhM^ of BrUTP. 

BrUTP was injected into the cytoplasm of salivary gland jUirft 100 mg/ml, and the 
ttcorporaticmofBrinPintonascem 

after 20 min incubation in hemolymph at 1 fusing a#p^ ^nti-BrUTP antibody 
andaFTT(>coupled secondary antfoody.Inf, the gl^^cubatedwiih 
^n^c^ntaining^ 

anS Irnmunostaining. In g, h, either peptide 65-2CHS (jT$or conttol peptides (65- 
&£i or 1 18B) were injected into the nucleus ^^^fand cells, the glands 
were incubated in hemolymph for 60 min at 18-Q ^fetJW was administered by 
cytoplasmic injection. The glands were meh mc^bate4 for;|m^ 20 min prior to 
fixation and immunostaining as above/ \ •• ^ ; . \ y :~; 0 ^ij^f/A \ 



15 
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F^re4.$^^ 

probed whi emter antibody 282-296 against aU^i^^&^Oane 1), or the 
peptide-specific antibody raised against uie C-^n^^^^^pS^ (lane 2). 
the mobiUty of molecular mass standards is given i^^-^Myteite chromosomes 
weremamiallyisoiaMasd 

Hrp65-2 specfficantibody followed by a gbld^pnjug^ si^d^ry antibody and 
siivie^cement .In some cases, me isolaj^ chr^j^v^ treated with 100 
iig/^i RNase A for 60 min at roomtemr^tore pri^ ^ ^-^ion and 
immunostaining. Phase contrast photographs of the h^unosta^ec* 
provided under the bright field images. The bar r^s^^O j^ 



K. ; '; f\,- .... 

. ' £ "i i:>"'.''. i'r'v/. ! .\. 
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Figure 5. Hrp65-2 is Associated with l^^*^^^^^.^^^ ( A ) 
Imh^m^ctrop microscopic localization o*Hit>65^^ «nit 
Pol|toe c^mosomes were isolated as in Figure 4, fo^^ wMi me anti-Hrp65-2 
antibody at 0.5 mg/ml, and detected with a secondary ^jan^bp^ conjugated to 12-nm 
colloidal gold markers. The immunolabeled chromosomes were fixed, dehydrated, 
embedded in Agar resin and sectioned as previously toc^ed. a, Distribution of gold 
markers in the proximal (p), middle (m) and distal (d) portions of the BR transcription 



- t ^^^^^^ 



unit b, Sd»alic : ivwe|^ 

growth of 1he pre-mRNPs along the gene and n^ekr^^fnito^mcleoplasm upon 
t^^jrtion terniinanW c-ta, Examples ofk 1 muno^^^^ent BR pre-mRNP 
p ^es: Sch^c interpretations of th^ 
s TlfcbW represents 100 nm. . '^'l^^r.:}^:)- 
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Figure 6 ' :*'•'• 

The figure demonstrates the effect of TIP ««'^f^^^ ATP isot ° pe mt ° 
riewly synthesized RN A. It is clear, mat there is"r^ra^c-i^B|oh of the total RNA 
priced when the peptide is added fortne contIO,) - 

..V ' ; ' ... '-. I ■>"'' \^i<^^'^Jk^Pi 

Definitions v ■^■^^^^^'•f'' 

pWc^ar ^odimen^ aspect of the iny^^ intended to limit 

thb scopepjfth^ invention, - 



throughout this specification and the c^^the^^|wm^s^s" and "comprising" 
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It should be noted that, as used herein and in the ap£en&| "^aims, the singular forms 
*a^ ?an" and "me" met 



otherwise. 
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meanings as commonly understood by one of ordinary [ 0&a* to which **** 
invention belongs. .■ V^?^:^ 

Amino acids are denoted by the conventional oi^letter ab^y^tiohs. Polypeptides 
are written in N-terminal to C-teiminal dmsction. '.:'J :, " v ';ffc^ "m- 



As .defined herein, the terns "shErilmty" or "similar ; OTb^i^^^ mran that 
chemically similar amino acidi replace each other For example, tike basic residues Lys 
and Arg are considered chemically similar and often r^laro.each other, as do the 
acidic residues Asp and Glu^ the hydroxyl residues Ser and Tiff, the aromatic residues 
5 Tyr, Phe and Tip, and the non-polar residues Ala, V^ Be, Leu and Met Similarity is 
measured by dividing the number of similar residues by the total number of residues 
and multiplying the product by 1TO toacMeveaperc^ 

By "identity" is meant a property of sequences that measures their similarity or 
io relationship. Identity is measured by dividing the number of identical residues by the 
total number of residues and multiplying the product by 100 to achieve a percentage. 
Thus, tvvro copies of exactly the same sequence have 100% identity, but sequences that 
aire leSs highly conserved and have deletions, Editions, pr placements may have a 
lower degree of identity. Those skilled in the art will recognize that several computer 
is programs, such as those that employ algorithms such as BI^T (Basic Local 

Alignment Search Tool, Ahschul et aL (1993) J. Moiffeio^ 215:403-410) are available 
for determining sequence identity. V';;^;: ; ; v £ 
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As defined herein, the tenn "Hip65-like activity" tneaos die ability of a compound to 
20 interact with actin, in the same way as Hip65 does.lt is well ^thin the edacity of the 
skilled person to detennine, with reference tp the pre^caat ^ desenption, whether a 
compound is capable of interacting with actin or not A ^mpptmd with Hrp65-like 
activity is normally a protein, similar or identical tp the molecule disclosed in SEQ ID 
NO 4. . " ' : :. . . 



As defined herein, the terms Hrp65 and Hrp65-2 aire used interchangeably, and are 
used to refer to the amino acid sequence shown in SEQ J& $0;4. 

As defined herein, the term "TIP" or "transcription inhibiting peptide"relates to a 
30 compound chosen from the group winch comprises; the polypeptide according to SEQ 
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ID NO 1 or analogues thereof oligomers thereof fragments thereof or oligomers of 



mi 'i\ 



As defined herein, the term "analogue", in the context of tK0 TIP polypeptide, is meant 
a polypeptide having TCP-like activity, in wMchpolype^de rae ot more amino acids 
are replaced by a different, natural or artificial, amino acid Also included are variants 
of TIP in which deletions, substitutions, additions or repeats o f one or more amino 
acids have been introduced Furthermore, fragments of peptide, or oligomers of 
these fragments are included. 



As defined herein, the terms "TIP", *65-2(^*; or peptide" 
may be used interchangeably and are meant to refer to die'poij^eptide shown in SEQ 

. ID NO 1, ' "'• 

15 As defined herein, the terms *TIP-acrivity", 'TTIPrfike i ^w^; <^ *%anscdption 
inhibiting activity'* relate to the activity of TIP which iii^ and 
consequently cell proliferation. The terms relate to the: effect TIP ^ on transcription. 

. . it is ypH within the capacity of 

description given herein, whether or not a compound ^ any transcription inhibiting 
20 activity. A compound will be considered to be an inhibitor of transcription if it blocks 
transcription at least by 30%, preferably at least by 40% mote preferably at least by 
50% or most preferably at least by 60%, compared to c^n^l experiments. Another 
definition of an inhibitor may be one which, at a co^entetion pM, or preferably 
1 jiM, will disrupt 50% of the complexes between actin and Prp65. Yet another 

: "* = 25 definition of an inhibitor will be one which at a concentration df 10 fiM, or preferably 
1 jiM, will decrease the incorporation of BrUTP into RNA by 50%, 

. - - s As defined herein, the term Hrp65 refers to the polypeptide ac&rding to SEQ ID NO 
4, and to functional equivalents thereof. Being a functi6nal equivalent of Hrp65 
30 implies that a molecule has essentially the same actiil-mfera^tirig property as Hrp65. It 
8 / • : is Well within die capacity of the skilled person, with reference to the description 



, -** . * t • - - * V. ' .• 'V-. .* - -, vS ■ - - • ■» - - - - - - * 



<^cipsedh^^ 

&nse<juehtiy, variants are included in the scope o^^n^JSuch variants 
include polypeptides according to SEQ ID N0 4, to v^ add&pns, deletions, or 
substitutions have been made, while still retaining tiWttp^iP» activity. 



Theteeataentsma^ 

pre^eterinmedHniantity of the Iherapeutic con^sition, ^ tobe 
i Mistered, and the particular route and tommlatio^^^^^e skill of those in 
me tunfcal arts. A unit dose need not be adininistered 'as £$mgle injection but may 
10 comprise continuous infusion over a set period of tim^ putt dose of me present 
invention may conveniently be described 



Example 1 ;>•/ / ' ' •" \ \ P '•' 

IS Antibodies .'• '••vi %"' 

TIP, (SEQ ID NO 1) corresponding to the C-terminal se^pence of Hrp65-2, amino 
acids 503-5 17, plus an N-terminal cysteine was conjugaj^ fo %hole limpet 
hemocyanin (KLH) and used to immunize rabbii^ a^r^g to standard procedures. 
The presence of anti-Hrp65-2 antibodies in me s^^Jaijalyz^ by Western blotting 
20 against recombinant Hrp65-2 and against nuclear ocu^.iprep'ared from Ctentans 
cultured cells. The anti-Hrp65-2 antibody was purified by peptide-afSnity 
chromatography using the UltraLink system (Pierce), The! activity of the affinity 
purified antibody was confirmed by ELISA assay. For nticromjection assays, the 
purified antibody was further (toncentratedusing iaN^ centrifugal device (Pall 
.25 Gehnan Sciences). J>\->:\9?<?i' 



« * - 



Example 2 ■•■ : :''■■;/) 

Peptide Synthesis -V 
•[ '•: All peptides (65-2 CTS, 65-2 CTS mut-1, 65-2 CTS mut-2, 118B and 2D13) were 
: — : 30 chemically synthesized by solid phase method as described (Afherton & Sheppard, 




15189) and purified by reverse phase HPLC to more 1 
may also be purchased fiom ! 



was 
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Example 3- ' ^ . '^;\\ : 

Plasmids construction \k\ ; :^ ; 

A Bgl H-Sal I restriction fragment containing the 
f^xn pEGFP-C3-hrp65-2 (Miralles " " " " 
sites of pET21b (Novageh) to 

• ; . ♦ . " ■ •* ; V?J ':)! s£t.4* "S.^^tfl? 

Example 4 - . /. \. f$ffi-k?t$.'y$ m 

Fluorescent labeling of peptides and proteins 



Sail 



tainable 



Aliquots of peptides or proteins were i 
from Roche) via a cysteine amino acid residue placed^ tf-tentfnal end of the TIP 
is and 1 18B peptides, or at cysteine residues on e^^.^|^l-3 mg of peptides 



TIP. and/or 1 1 8B or j„-_ - . , , y •, i ,^ v , v . .... 

^aleimide dissolved in dimethylformami^^ V*™* ™ 

4eu^reactionSvas carried out for 2 hours ^to6^00^^ continuous 
agitation and m the dark. Huora^^ 
• 20 coluinn and stored at -20°C in the dark until fortheT^B&f > fy'f V ; ; 
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Examples . :. , 

Preparation and labeling of protems for protein^ ^ 
^silabeued native actiri from non-muscle c^lls ^-^p^^pNase I affinity 
chromatography essentially as previously oescribed :(jt&^1& W**®' 

The plasmid containing the full-length ORF ofbrp^X ^p-^S-^ encoding 
the amino acid sequence according to SEQ ID NO 4) ; ^ used as template for TNT- 

toshiiction manual (TNT Coupled Retiouocyte L^ ^ 




proy^ w^ labeled by incorporation of ^S^^o^e^;^^ in 10% 

SDSv^lyaciylamide gels and detected by ai^^dg^Hyr-; \ ?: ; 



Example 6 



io 



Cells' : / 

C teutons was reared as described by Case and Daneli^ salivary glands 

were isolated from fourth instar larvae. C. tentaiis tissue c^ture celte were grown in 
suspension at 24°C as devised by Wyss (19jJ2); ^^^^i^'Pf) 

G tentans extracts were prepared as described by Wurtz Tissue culture 

cells were washed with PBS and re-suspended in PB§ ^j^^g%2% NP40 and 0,1 
mM PMSF. The cells were homogenized and spun at 2o6d g for 5?minutes at 4°C. The 
t supernatant constituted the cytosolic extract T&pj^^ in PBS and 

lis resuspended in PBS containing 0. 1 mg/ml tRNA, sbnicat^ and clarified. The 
' supernatant was retained as the nuclear extract t*£} : £ \''^'M^yA:^'-i . 



Example 7 

Microinjection experiments 



.>. 



. 20 Microinjections were performed on isolated salivaiy glands. ;T*|e peptides were 

injected at a concentration of 30mg/ml of 60mg/ml ' 'in'PB ^^^Mjec&OTi^ the glands 

were incubated at 18°C for 90 xnin in hemolymph ^ 

detection of hrp45 was performed as described herein. ,;■ ; ( : ; v ^1'^ :' ; 



*: 25 Example 8 

\ ■ SDS-PAGE and Western Blot Analysis ^.H^^'^^W. 
- '7 Iroteins were fractionated on 10% polyacrylamide [gGTkitva^^^ : 0.l% SDS (SDS- 
III] PAGE), transferred electrophoretically to PVDF membr^es^ Millipore) 

in a semi-dry transfer cell (Trans-Blot; Biorad) and\^a^ 0,2% (w/v) 
: : ] 30 Pohceau-S (Biorad) in 10% (v/v) acetic acid, After blocking «dth;10% (w/v) non-fat 

dry milk in PBS-0. 1% Tween-20, the blots were incubated wi th monoclonal antisera 



against hrp36 and hip65 (1 .200 dilution) in 5% (w/y) noh-fet dry milk in PBS-0.1% 
Tween-20. Both hrp36 and hrp65 were detected using a goat anti^ouse IgG (DAKO) 
coupled to horse-radish peroxidase and immunodefection m formed using the 
enhanced chenmuminescent method as desc^ed m Aemaniifec^ instruction 
manual (ECL-Plus, Amersham). ^-VVk-vV-;.^' 



..• **** 



Example 9 

Affinity chromatography V 

Different "pull-down" assays were used to establish** ^ between me 

hrp65 isoforms, namely hrp65-l, 65-2 and 65-3 ahd^Since bpih full-length 
proteins tagged wim specific eiritopes and short s^ 

residues were used in in vitro binding studies witti a^ ^^rni|iental set-up used 
is described betow in terms of the type of beaii^i^i^i^edl y 

DNase I (Sigma) was coupled to CNBr-activated Sephatojse ^hmnacia) according to 
the manufacturers instructions. Typically, 300 pi DN^sfe vi&eqpmbrated in 
lxPBS were incubated in a single step procedure nucleaV ^ c^osOlic extracts, 
prepared from 500 ml of C. tertians tissue culun^ ce^ j^^ .hicubation for 30-40 
nmuites at 4 ; C, me beads were repeatedty 

material as previously described. The beads were r^u#^ed/ip OemmU buffer, heat 
denatured to elute the bound proteins which were thra ^plv^ SDS-PAGE. 
The proteins were detected by silver staining. The results are shown in figure 1 A. 

T7 tag antibody agarose co-iinmunopreripitauons • . ':. 

T7-tagged 3i S-labeUedhrp65-l, hrp65-2 were expressed by^oupUid in vitro 
tn^cription/tcanslation and hnmobilised onto T7-tag ; ajo^fe&arose foUowing me 
instruction manual. Hrp65 agarose beads were men moAatod whh saturating amounts 
of DNasel affinity-purified 35 S-labelled native actin for 30-40 inmutes at 4*C whh 
continuous mixing. In parallel, competition experiments' .were also performed using 
Hrp65 beads. Both Hrp65-1 and Hrp65-2 beads were pfe&turaW with TIP-peptide 
conjugated with keyhole limpet hemocyanin (KLH), as well as XLH alone for 20 



10 



xnkutes at with continuous mixing and si*se>e^ |ncub^ ^ saturating 
amounts of »S-labetted actin as mentioned above. Beads y<ere.then spun down and 
w^iidwithphospnate buffer saline caB^4^i^^l^^M* 
deoxycholate, lmMDTTas already described: Bonnd^rotei^ wer^ analyzed as 
described above and detected by autoradiography of theib^ and dried geL Figure X 

Peptide binding assays ' v r^k^^l^r k 

Varioui peptides containing containing specific andr^t^iences fromhrp65-2 
(respectively termed 65-2 CTS (TIP), 65-2**^1), 65-2^2(TIP-2) as well as 
unrelated ones (termed 1 18B and 2D13) were Mp^^^^g^MnA^^j^^vaManaK resm 
(Pierce) via a C-terminal or N-terminal Cys residue! Ty^fc^y ^ 3.0 mg of 
lyophilized peptide were dissolved in 50 mM Tris, 5 h^ EDTA^ 8.5 and incubated 
with 1 ml of Sulpholink resin (50% slurry) pre-equilib^^50i^l Tris, 5 mM 
EDTA, pH 8.5 according to the nianufacturer's efficienc y 
w^bignerthan90%as detected^ 

(5 niM Tris pH 7.6, 0:5 mM ATP, 0.1 mM (^00^M DTT), peptide 
beads were individually incubated with saturating amo^ ^^^eUed native actin 
purified by DNase I affinity chromatography for 45mn^at4^wim continuous 
mixing. The beads were then washed with phosphate buffer s^ ^ntaining 4% 
glycerol, 1% NP40, 0.05% deoxycholate, in noh : ite^c^g ^nttpiis. Bom bound and 
unbound proteins were then analysed as already*^^ detected by 

^oradiography (Figure IF). The results identify TIP ^ ^^^n^nding compound. 

Example 10 •.'':'•;:.'.*'•?/ 
5 Assay for identifying compounds capable off inhibittog Ae interaction between 

Hrp65 and actin. 

Such an assay may comprise the following stepsj (a) conjugating Hrp65 to a solid 
support, such as a bead, surface, or in a well in a multiweil plate,(b) washing away 
non-conjugated Hrp65, (c) blocking non-conjugated sites on the solid support by 
o adding another protein (e.g. bovine serum albumin, or a blocldng mixture such as milk 
powder), (d) adding labeled (e.g. radioactively, by e.g. 35 S, or fluorescentiy, by e.g. 
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FTTQ actin eitiier in the presence or absence of a test con^pimd, (e) ^ashmg away 
unbound actin, (f) measuring either the amount of actin #1 bound (e.g. by measuring 
fluorescence) or the amount of unbound actin (e.g. by ^tiUati^unting), (g) 
faring the amount of bound/unbound actin in the p^n« of tey compound with 
tie amoimt of bound/unbound actin in the absence of test contppund. A compound 
whickiievents more than half of me actin molecples tp bmd to Hrp65 at a 
conc^atidn lower than lOOuM, or preferably ib^ in^pigferably luM, is 
considered tobe an inhibitor of the actin/Hrp65 interactiph aMinay. therefore be 
useful in treating antiproliferative diseases. FTTC is fmttesc^ isotiuocyanate, and is 
commercially available from Molecular Probes, or fl^^^^ also possible to 
use ah analog of FTTC, fluorescem-5-nialeimide, wh^ available 
frbmPierce. /.'•. 'j/V-V^! " 

Example 11 .. &V' 

Isolation and Immunostainlng of Polytene Chromosoin^ ; J £ 
Salivary glands were isolated from fourth instar C. TKM buffer 

( 1 00 mM KC1, 1 mM MgCl 2 and 10 mM trietbanoiaSerMct pH £0). AH isolation 
^ were performed at a temperature close to 0°G if hoi. nidic^ed >merwise. The 
giandb were incubated for 60 sec in TKM buffer, cpntajn*g ^ Nonidet P40 (NP-40), 
and transferred twice into flesh 0.025% NP^40 m TKM^ The p^ytene chromosomes 
were released from the glands by a pipetting proced^de^c^ et al " 

(1988). Individual chromosomes were collected and transfe^ slide. 
After attaching to the surface they were post-fixed to 4% ^^prh^dehyde in TKM 
for 3 0 min at room temperature and washed three tiine^ . witii fres^TKM. Prior to 
, rTx^sbme of the clirornosomes were treated wi^ for 60 min 

at room with subsequent postfixation and washes as desm^ ?bpv?. For 
inimunocytoiogical analysis the isolated chromosomes^ with 2% bovine 

serum albtonin (BSA) in TKM for 30 min at room tetoperatare to a humid chamber. 
The primary antibody, anti-hrp65-2, was appUed diluted $00 to TKM containing 
o 0 5% BSA, and incubated for 60 min. As negative control a noh-rel^ antibody 
agahist synaptonemal complex protein 3 (SCP3) wasuied|Tte slides were washed 




tfaree times for 5 min each with 0.1% Tween-20 m TK^ incubation 
for another hour with a 6 nm gold-conjugated seccmd^ an^ 
ImimmoR^^ Laboratories) diluted 1:50 in 0.5%' ^ The 
sp&amehs were washed three times for 5 min each in T^^^i^^ed H 2 0. For 
visualization of the gold particles an immunogold silver enh^cement solution 
(IntenSE™ M, Amersham) was added onto the chromosomes 5-10 min at room 
temperature. The reaction was terminated with water and the specimens were mounted 
in 30% glycerol and examined and photographed under f& r U^-Mcioscope (Carl 
Zeiss). The results of this experiment are shown in Fig^ 4bV 



,10 /-•■ "... ' w .: 

Example 12 * . l :]\l'/-3?* h ¥ 



Immunoelectron Microscopy 

Pplytene chromosomes were isolated and immunostained as ^ iesoribed above, but with 
some differences. The chromosomes were transferred to a siliconized slide and the 

.15 colloidal gold on the secondary antibody had a diameter !o£v ^li nm. After labeling with 
the primary and secondary antibody the chromosomes were 4^e4 wiAi 2% 
^uta^dehy de in TKM for 60 min. They were washed with TKM for three times, 5 
min each, dehydrated in three steps with ethanol (90^95, l6ti%) subsequent 
embedding in an Agar 100 resin. The specimens were sectioned (^50-75 nm) with a 

20 Leica Ultracut ultramicrotome (X^ica, Wien, Austria) and ^ 

with saturated uranyl acetate and subsequently with lead cntete] The individual gold 

• particle? along the BR genes were studied in a Pl^psf^ microscope at 



60 kV. The results of this experiment are shown in ^ij^^js^ 



25 Example 13 ' ■ 

In Vivo protein-protein cross-linking 

Proteins in C tentans tissue culture cells were cross-linked for 20 min at room 
temperature with 0.5 mM dithiobis-succinimidyl^rop (DSP; Sigma/Aldrich) in 
the standard cultivation medium. Nuclear and cytosohc extracts were prepared as 
„ 30 described above and where appropriate incubated with 8 extracts were 

diluted ldx with PBS, containing 0.2% NP-40 and ImM P&fSF; arid immediately 



1 

inmi^rccipitate hrp65 and actin. This experimentis 2A. 

Example 14 • "•/. >%^^.*:V4;^V-:-;*-*" » 

5 Fluorescence microscopy T'vfC'if % -V' 

/^]i»©^#«sce»ee «jf C. teuton* sativary tfaM jd^^^ 
C/^s salivary glands were isolated from the ^^r^rv^as described 
(g££i et aLi 1981). For indirect immunofluorescence^^ salivary 
glands were' fixed with 4% formaldehyde in PBS for 10 thin on ice and further 
10 incubated with 4% formaldehyde and 5% Triton X-1QQ ice ' FoUoWmg 
fixation, the glands were further permeabilised fo^ Triton X- 

10o: Samples were then washed three times v^PB.S;^'resp^Y«ty incubated 
overnight at 4°C with antibodies against hrp45 (1 :l0p d^^PBS containing 
0.5% nohiat dry milk and 0.5% BSA) or hrp65-2 d^tion)!: Staples were rinsed 
lis u^mties wimPBS and then incubated for lh at ^^^^pective secondary 
antibodies! A FITC-conjugated anti mouse serond^j^o^ fluted 1:100 in PBS 
containing 0.5% nonfat dry milk and 0.5% BSA ^« s ^^#^ monoclonal 
antibody against hrp45 ; a FITC-conjugated anti f^^?|^'^?> W3S USed t(> 
detect the polyclonal antibody against hrp6S-2; a ^FrTC^^ig^-a^ goat antibody 
20 (1:50) was used to reveal the antibody against the, la^|u^^f^A polymerase H. 
DAPI was abided at me end of me mcubation to steii^ 

washed three times inPBS and mounted in Mowioi. ;^nagek of ^ivary gland nuclei 
were taken with a LSM 510 Laser Scanning hBcnf^^j^^n of the section 
is 1 jiM. Before fixation, dissected glands were ^^^j^^mT^lmh^ 
""■ is Actinomycin D at a final concentration of 4 V^^^^!^ 0 experiments 
; . were performed as described above. 'X 

Example 15 ■> : ■ v. vj - • J . 

.-** : Internalization of peptides into living cells 

30 Approximately 10 7 C. tentans tissue culture cells in suspension wefo individually 
incubated for 15 minutes at room temperature with iluoi^ceiri-labeled 65-2 CTS and 




118B at a final concentration of 5-10 uM. Qmcomi^K ^ cells were also 
incubated with fluorescein-labeled 65-2 CTS and 1 18B peptides pre-digested with 
hypsinfbr Ih at 37X. The samples weresubseo^y^^ ^ ^^^ 
poly-lysme coated glass plates for 3 minutes at 800 iPto^ %. QytDspin apparatus, 
s Cells, were then fixed with 4% formaldehyde m PBS fo^ iO;hunutes atroom 
^eratute,wash^^ 

atroomtemperature. Thesamples were men washed wimPB$ ^blocked wim5«/. 

milk for 20 minutes at room temperature. Sytox (Mole^ Probes) was added to the 

cells at a final^ncentrauVm of 0^ uM 
10 whh PBS and mounted in MowioL Images were recorded 'wjth "aL^M 510 Laser 
^cimWMicroscope as described above. The resutf^^ efficiently 
internalized from the culture medium into the cells. ^n«?orted to the cell nucleus. 
This experiment is shown in Figure 2b. 




15 



20 



25 



Example 16 ' '.V •'; 

BrlJTP incorporation shows inhibition of transcription aftor addition of HP. 

For inscription experiments, BrUTP Si &*> m 

Injected* a c^^ 

control peptides). Incorporation of BrUTP into ni^j^W$*&nA *f 
immunofluorescence after a 90 minute incubation m hemrtymph at 18°C, using a 
mouse anti BrUTP antibody (Roche) 1:10 mphosph% b^ered saline (PBS) 
containing 0.5% nonfat dry milk and 0.5% BS A) andiWeaOed by i FTCC-coupled goat 
anti-mouse antibody (1:100 inPBS containing 0.5% nonfii dry mttk and 0.5% BSA). 
The samples were then washed three times in PBS and mounted to Mowiol 
(Caibiochem). Images of safivary gland nuclei were taken 5 with aLSM 510 Laser 
Scanning Microscope. The thickness of the optical section was luk The result is 
shown in figure 3e-h, indicating that TIP reduces inrorp^on of BrUTP into nascent 
transcripts. The figure shows three examples of each tr^^ent, and all the 
photographs are taken at the same magnification. 



30 
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Exiunple 17 V; ;'*:/ ^ : 

Tie effect of TIP on the morphology of the Balbiani ring genes, t 

Salivary glands were isolated from G ientans fourth mu^r lai^ with 
monoclonal antibody 2E4 against Hrp45, and visualized by coiifocal microscopy. The 

5 results are shown in figure 3, panels a-<L Individual salivary gftand c^lls were either 
untreated, treated with the transcription inhibitor actimmycin P'ftA jig^l for 90 min 
before immunostaining, injected with peptide 65-2CTS at 30-60 mj^M before 
ii^uhdstaining, or injected with control peptides, either 1 1 8B or. TJPrl 9 at 30-60 
mg/ml before immunostaining. After peptide injections, the glands were incubated in 

io hemolymph at 1 8°C for 90 min before fixation and immunostaining. For each 

treatment, three examples are presented: one showing a full nucleus and two additional 
ones showing only the BR puffs. The bar in panel a'rej^^i^;'i0 iliti and all 
photographs are at the same magnification. ■ r^i;^ k \ V 
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15 Example 18 { ^ 

The effect of TIP on mouse erythrolemkemia cells. : J \fl 

Typically 500 microliters of Murine Erythroleukemia celhi (grown in suspension) were 

incubated with TIP to a final concentration of 0 J mM. FoUowiiig a 30 minute 

; inctjbatiion at room temperature, 1 microliter of 32 P-ATp isotope (1 OmCi/ml) was 

] 20 added to the cells and 50 microliter aliquots were taken J ; wery two minutes and placed 
ph ice (to stop ongoing transcription). To measure the amount of incorporated 
radioactive isotope into newly synthesized RNA, poly(A^ RNA was prepared from 
each aliquot by oligo(dT)-cellulose affinity chromatpgi^hy; For this purpose, cell 
lysis was performed in lysis buffer containing 10 mM Tris pH-7.5, 1 mM EDTA, 0,5% 

25 SDS, 0,15 M LiCl, and followed by incubation at 65^ G % 5 mirmtes. Extracts were 
then left oh ice for 5 minutes and then incubated wtli 20 nUcroliters of pre- 
equilibrated oligo(dl>cellulose for 30 minutes at 4* C under continuous agitation. 
Beads were subsequently washed with a 10-fold excess of lysiS buffer (same as above) 
and file total poly(A)+ RNA bound to the beads was quantified by standard 

30 scintillation methods. As control, the same experiment was performed in parallel, but 



without peptide. In both cases, the values obtained in cpiii (counts per minute) from 
isotope measurements were then plotted against time* The results are shown in figure 



References r^\i" y. ; i 

Atherton, E. & Sheppard, R.C. Solid Phase Peptide S^^i HIL Press, ,Oxford 

Mirailes, F. & Visa, N. Molecular characterization of ^ ^-ijiip65: identification of two 
novel isoforms originated by alternative splicing. Exp. Cell Res. 264, 284-295 (2001)* 

Zechel, K. Isolation of polymerization-competent cytoplasmic actin by aflBnity- 
chit>matography on immobilized DNAse I using fonnamide as eluant Eur. J. 
BiQchetn; 110, 343-348 (1980). • 



Bjorkroth, B., Ericsson, C, Lamb, M.M. & DaneholV B: Structure of die chromatin 
axis during transcription. Chromosoma 96, 333-340 (1988).^':! ^ % : 

S^i^nobk, j M E.F. Fritsch, and T. Maniatis. 1989. Molecular Cloning: A Laboratory 
manual. Ed Cold Spring Harbor Laboratory Press ;;; ; ;;-^^ v5l;> \': 

Lezzi, M., B. Meyer, and R. MShr. 1981. Heat shock phenomena in Chironomus 
tentans I. In vivo effects of heat, overheat, and quenching on salivary chromosome 
puffing. Chromosoma 83: 327-339 





^ & Alzhanova- Ericsson, X. Sun, RlOs^l^^t. Wurtz,aBd 
B^an^blt 1996. A pre-mRNA binding protein ac^on^es tt»£NA ^ the gene 

tes. Cell 84: : 253-264; »:>**;• 




in specific 



10 




15 



Wurtz, T. E. Kiseleva, G. Nacheva, AT. Alzhanova-I 
paneholt 1996. 
premessangerrit 
subsets of 

Wyss, C. 1982. Chironomus tentans i 

juvenite hormone, insulin and heat shock. Exptl. Ceil ^139j^||^9 

* « -J */••.» ;* ^-V ,' 1 , V *, 

Ga^ ^ and B. Daneholt 1978. The site pt^^fj^^ Balbiani ring 2 
if G^bmus tentans as derived fiorn analysis of Ae ^ra^^|ript and 75S 
RNA.JMol Biol 124: 223-241 '"^V'-V 

Current Protocols in Molecular Biology. Series Ed Vir^hia:^ ^ • 
Benson Chandra, John WUey& Sons Inc. if'"./ 



20 



" .> "... 

,1 ; 




SEQUENCE IilSTXNG 

<ilO> Sidec Technologies 

•\ \ .»* * ,* ••■ *.• **;.«*.' 

<120> New compound '^^1^:^.^^? 



10 :, 



15 



<130> x - : : '!::/?■'■ V"; 



<170> Patentln version 3 . 1 



25 <210> 1 



- / : ! • .}} - -.V. ; •*'• J ; A . 



30 



<211> 16 V/tV^-VV^ 
<2i2>\ POT ; • ;.£;;>?*^ 



«i.3>.. Artificial. Sequence . /''^z^^ 



35 <220> 

<223> peptide 
<400> 1 



40 



Cys ProTyrVal Asn Gin Arg Pro Gin Lys Ala ^ J^^^^ 



. : 45 <2lb> V'S'.-' 

<2li>: 16 



■ "... .50 



<212>' PRT ' V 1 ; r ; ---i ; ^: : rVV^ • 



<213> Artificial Sequence 



55 <220> 

• *• 

• • • * * \ ' * . * 

: <223> peptide 



. . j;-v v. 
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15 



20 



25 



30 



35 



. 45 



50 



• . - * ' 

<4po> .-"a * " \ ' ' • • \ VV'^'^^Pl . 

Cys Pro .Tyr Val Asn Gin Ala Pro Gin Ala Ala Arg /i^ Arg Am Gly 

i 5 . 10 ■" : Sj . •isl'c- • 

x . -■: : D . h ;^r^-5?-: V"*- '*' •- 

<2io>- 3 V* : .:v. 

<2ii> 16 * ^ 

<212> . PRT *• ■ •/.:• V- 

^MW'-^Jkrfci'ficlal Sequence , " 

<22o> . ■ ; 'V ' !: "'"\^ :: ^?'r:;- 

<223> peptide " - : - : l>-\:.^'v " 

<4oo> .3 jV'^rV;*" :/^- 

Cys Pro Tyr Val Aen Gin Arg Pro Gin Lys Ala Ala T^; Ala Asn Gly 

1 .." 5 '10 15-'^- 



<210> 4 . ' ,V^LvV ;^Sf^.' 

<2ii>: : " -517: : , : s **"' 

<212> PRT 

<213> Chironomus ten tans 



: <4po> ': 4,, , ■ ■ \ ' '/•V : %:': ;*.'V r ; 

Met; Asp Val I*ys Ala Glu Ala Pro Aan Gly Pro Ala ; PrxSl /. VWt . Lys - Asn 

40 I-;;-";"* -i \ . ' s • ' .10 \ '^V^'^S^}^: . 

Giu Asn Gin Asn Gin Pro Lys Pro Gin Arg Glu Asn Met Asn Met Asn 

20 25 *-:3bV'; • 



liys Asn Gin Asn Gin Asn Gin Asn Asn Asn Met Gly, Gly: Gly Gly Gly 

. \ 35 40 . ' ■.; .45 v?' > • 



Pro Asn Lys Arg Asn. Asn Met Asn Met Asn Lye Asn Pie: Gin Asn Arg 

55 Gly Gly lys Gly Gly Pro Gly Met Gly Pro Arg Gly\^ro'.Met : hya Asn 

• 65 70 75 ' ^••V.;.;./* ' 80 




Glu Asp Phe He Val Asn Ser Lys Leu Lys Asn Leuf Ala <fiy^Prt/Thr 



5 His Asp lieu Pro Glu lieu Val Cys Glu Glu He Lys Phe /B«r.;.Gl£ Arg 

' V 100 105 - <^ : 'V''^'h:^ 4 . 

Asn Ar^ lieu Tyr He Gly Asn Leu Thr Ser Asp Val . Thr ^.Glu Glu ".Glu 

10 ; i" V' " US 120 ^ X^^fM : ;'\^-C. 

lieu Lys Glu Leu Phe Ser Pro Tyr Gly Gin He Ser, Glu - Ala Phe lie 

130 ' 135 i4a ,; ; ; f ryi^i\r*L • 

Asn Ala Glu Lys Asn Phe Ala Phe Leu Lys Xle Asp Tyr Arg Ala:. Asn 

145 .; 150 155 '/'. ') i./;;.V.r^";^4. 1€0 

Ala Glu Arg Ala Lys Lys Asp Leu Asp Gly Arg Met tog Lys Lys 

165 176 :;.->•• ; iVs r * 



.25 Pro lie Arg He Arg Phe Ala Pro Asn Ala Thr \ , tfhr';xie .Arg^Val Lys 
180 185 

Asn Leu Thr Pro Phe Val Ser Asn Glu Leu Leu Phe liys Ser Phe Glu 

30 195 < 200 2pS;\'^y^-yC r 

Val Phe dly Gin Val Glu Arg Ala Val He lie ■ Val"X|p' A^ ! 'teg;Gly 

■.'V: 210 ' .' 215 ' ■ 220 t * '?) .Z'Ai » ' 

I^e W to Gly Glu Gly He Val Glu Phe Ala Arg LyS Sei iQly Ala 

225 .. . 230 ' '235 : jr Vr>.' : ^ 3. '^"1240 

Met Ser Ala Leu Lys Tyr Cys Ser Glu Lys Cys Tyr. Phe teu' Thr Ser 

245 250 V u [ \.:2k$ ' 



45 Ser Leu Arg Pro Cys Val Val Glu Thr Phe Asp H±B;'±lB\A^'iQia Thr 

■'£'■).'•■ 260 265 " v-"'.:H yV.2W':...'V/'; 



• '*-/ Asp Gly Phe Pro Glu Lys Ser Leu Wet Arg Lys Ser 'A^n.Asp Tyr Tyr 
.--. 50 275 280 -285' X' H- ' 

I*\ fcys Ala Arg Gin Asn Gly Pro Arg Phe Ala Glu Met Gly Ser Phe Glu 

290 295 300; ' 

.—.55 • ' . V V t. : Z . - 

His ..Glu Phe Gly Thr Lys Trp Lys Gin Met Tyr A^ H&^ -Tyx Lys Gin 

305 310 315- \." ; .: v. \\',.<' 320 
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25 



30 



45 



50 



Glu Ala Gin Met Qlu Tyr Ala Lys Plie Glu His Glu Tfcr Qlu Ser Leu 

340 ' 345 ? >350 / *v \ . 



Arg Glu Gin lieu Arg Lys Arg Glu Gin Asp Arg Asp Arg Gin Lys. Lys 

■ '355 360 ••-./->«S/ .V"X ; V:. 



15 Glu;Trp Glu Asp Arg Glu Arg Gin Ala Asp Glu Ser Arg lie Arg Asp 

;..';370 375 380 I ^,J- : - * 

Glu Gin Gin Met Arg Arg Gin Gin Asp Asp tfefc *;Giit Met^Arg- %t;<Sln 

.20 385 • " 390 395. \ V *..; " :". %\ ^400 



Arg Gin Asp Glu Glu Met Arg Arg Arg Gin Gin Glu Asn Ser Leu Phe 

Met . Gin Ala Gin Gin Leu Ser Asn Met Leu Asp Glti Gin Glu Met Asn 

v 420 . 425 :/ ; U/ > V. : X436/V *:^:* 



Hid Gin Gly Gly Gly Gly Gly Gly Gly Asn *Giy^Gly\Ara»>iy Asn Asn 

. . . " r ' \ 435 440 ' : ^4&Vv^ -'Vti.i'v • • 

35 Gin Gly Gly Gly Gly Asn Gin Gly Gly Gly Arg Arg Asn "Tyr Asn Asn 
450 455 • 460. V f ,y' m : 



Asp. Arg Asn Asn Asp Arg Asn ©In Asn Phe Asp.Mcit^Mefe Asn Gin Gly 
40 465 470 ' 475 \ 14/ x : 48 P 

Gly Gly Asia His Gly Gly Asn Gin Tyr Gin Gly Ash" Gin : ^s> ' Tyr : Gin 

485 490 ?(' ^' } ^^ A** '' 

. " ' .. '!*- -/ - V 

Gly Asn Gin Tyr Tyr Arg Pro Tyr Val Asn Gin Arg Pro Gin Lys Ala 

500 505 ' i;'*510; ■ : \ i- . 



Arg Tyr Arg Asn Gly 

; / ' sis 



55 <210> 5 
<211> 10 




. . " " . •*. *4 1 « " I * • * 

Civ* " I;.":. 



10 



V . «*• * 



<2i2">' \ FRT 

<2X3>* Artificial Sequence 

■ .* 
- / ■* 
<220> 

<223 > \ peptide 

. rj ... ... 

<220^' ' 

<22l> : raSC^FBATUHB r ':?^r^^^ 

15 <222> (7).. (7) y ■ ' ^^Cr'-^U**. : 

<223> Xaa may be any amino acid chosen from tk^ ^ comprising argini 

ne, lysine and alanine >-..-■• U, ' \Vi 

<220> : •.'.*"*;'. • • . i-1 l f.':-?$tfy y-'-, * 

<i21>A . MXSCJFBATORE . - . "y^' .^^^ji^^r 

<i22s; (io)\ . (io> ; -v>.. ^ ;^^ ; v 

i223> Xaa may be any amino acid chosen from^V^^^ri^ argini 
ne, lysine and alanine ^"^-^ - 



20 



25 



30 



<400> S . 

35 drs Pro Tyr Val Asn Gin xaa Pro Gin Xaa 

■ io 



<210> 6 



<211> If- "... \ TV\ 

<212> PR* • 0 '.'V - 

^45 <213> Artificial Sequence ' ' / ; v; ^ ^ ^ : 



50 ?£7*V 
V_ : <223> polypeptide 

• • - 

» • 

***** <220> 
*" *■* 

I./ 55 <221> MISC_FEATURE 

* • 

<222> (12).. (12) 



• I!' . C". 









: ?imsi|r ■ 

- . . y* » *' ' I* V 






<223> 


Xaa may be any basic amino acid, 
ine 


e g -lysiiieior/'u 

•* ■ • // //Xj^:*' 'If* > 


or alan 


<J 

: 


<220>- 


**-*..** 






j: 


<22l> 


MiSC_FEATOTB 
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<222> 


(7).. (7) 


* ' " ;"»«•*. » - 






. ( * : ' . 


Vaa mAv Vio anv Viasic amino acid, 
ne 


e 9 lysine or. aiginine, 


or alani 


.15 




*..... 


■s - ■ . * ■■*• . ; f -\» ■ ■ 

.... V - ' V: ' * ■ •**tf5», : 
■. • •■* ?5*:~." *« * '.--v *-•»*! .*-... 






<220> 




■ ".v . •• 1 1 '"1 

" -* ' ; 






<221>/' 


MISC_FEATURE 










■ '>'■:'.•:■ • 'tw?. 






<222> 

j • «• * • 


(10).. (10) 








<223> 


Xaa may be any basic amino acid, 
ne 


•- • . *• . .v * v . v V'V . '.■ 
e g lysine or arginine. 


or alani 


25 


<220> 




■ ..*'". ' V* •**? v ' st ' ■• ' ■ *v j'* .. • : ' 






(• \ * 









30 <22l> MISC_FEATDRE 

i <aii>< (14) . ♦ (14) 



35 



<223> Xaa may be any basic amino acid, e g lysine ■or argi ti ine, or alani 



40 



'45 



<400> 6 



C^s Pro . Tyr Val Asn Gin Xaa Pro Gin Xaa Ala Xaa ; Tyx Xaa ; Asn Gly 

*V;> ■ ! .:- , : < s ' 10 .'■ , ;^v; : v , ^:;-^',;a;5 ; ^. • 



» m m 
* • 



1. 

the interaction between Hip65 and actin, comprising title itep® of; 
(a) providing an Hrp65 molecule, ; ''^y^ff^{ : 

' : (b) adding an actin molecule to said Hrp65 molecule; thereby fomiing a complex 

: (c) adding a test compound to said complex, 
(d) determining the effect of said test compound cm said cbmple^ 

2. A method according to claim 1, in which the tot compound is added in step (a) or 
v : (t>), together with the Hrp65 molecule or actin molecule, r^peciively, 

)/': v . .;. ■ ' * ' . • ■ ■ 

3 . A method for identifying compounds which inhibit the interaction between actin 
and Hrp65, comprising the steps of; / ; . : ; j; 

(a) conjugating Hrp65 to a solid support, such as a bra^'^^'^iir&ce, or in a well 
in a multiwell plate, : ; \ " ^ V;-; ; s ^> 

(b) removing any non-conjugated Hip65, ^^k7-%i 

: (c) blocking non-conjugated sites on the solid support by adding another protein, 

(d) adding labeled actin to the solid support cohjujga^ 

(e) removing actin which has not bound to conjugated Hip65, v 



(g) adding a test compound, ' '•' ^ : : y V^' , 

(h) collecting and measuring the amount of displaced actin, ->v 

in which method the conjugated molecule may be ac^ in wW^ case the labeled 
tnolecule is Hrp6$. • ' i^Ar% ; " 



4; A method according to claim 3 , in which the amount of labeled actin or Hip65 
remaining bound to the conjugated protein is measured, e.g. by immunochemical 
; methbds, after step (h). ! * . ? :; * 

5/ A compound identified by the method according to c^Smsfl-4.. [ .1 

6. A compound according to claim 5 for medical use. . . '*■; ' ' 

7* Use of a compound according to claim 5 for the nknufacture of a medicament to 



8. : A bpmpound comprising the amino acid sequence ClHrV^X^^ (SEQ ID NO 
5), in which X may be any amino acid. V*''*^ \ A &<Z?± 

9; A compound comprising the amino acid sequence CPYVNO^pX (SEQ ID NO 
,Y 5), in which X may be any amino acid, which has an inhibiting effect on the 
interaction between actin and Hrp65. \:-" 4 -iV?-^ 

10. A compound comprising the amino acid sequence CPYVNQJffpX (SEQ ID NO 

5), in which X may be R or K, which has an inhibiting effect on the interaction 
. between actin and Hrp65. • 

1 i> A [winyound comprising the amino acid sequence CTYVNQ^ 
, . (SEQ ID NO 6), in which X may be any amino acid, preferably arginine or lysine 
or alanine, or analogues or oligomers thereof, fragments thereof or oligomers 
. thereof or a polypeptide having at least 80% similarity, preferably at least 90% 
similarity, more preferably at least 95%, further more preferably at least 96%, even 
more preferably at least 97%, or most preferably at least 98% similarity to said 
compound, or more preferably at least 80% identity, ^pirefeably at least 90% 
identity, more preferably at least 95%, further more preferably at least 96%, even 
more preferably at least 97%, or most preferably at least 98%, identity to said 



: compound, whereby said compound has an inhibiting effect ijri thb interaction 
. between acttn and Hrp65. t % \ ; ■/ y. ^ - 

12. A compound chosen from die group comprising; a polypeptide according to SEQ 
ED NO 1 or SEQ ID NO 3, which has an inhQntirig^ 

;., between actin and Hrp65. 

13. A compound according to claim 9-12, in which the compound is the polypeptide 
shown in SEQ ID NO 1> which has an inhibiting effect on the interaction between 
actiri and Hrp65. . 

14. A compound according to any of claims 9-12, which 'bs& ml "^proliferative 
/ :efifect. \' \y'0 -fv.^-.: 

15. A compound according to any of claims 9-14, for medical use.>;\ 

16. Use of a compound according to any of claims 9-14, for the manufacture of a 
medicament to be used in the treatment of hyperprbliferative diseases. 

*• , '. « ji* y\ .. •'■•*. 

17. Use according to claim 16, wherein the condition to be treated is chosen from the 
- V; group comprising; melanoma, non-small-cell lung cancer* sina^-cell lung cancer, 

lung cancer, hepatocarcinoma, retinoblastoma, asi^cytoina, glioblastoma, 
leukemia, neuroblastoma, cancer in the gum, tongue, head, neck, breast, pancreas, 
prostate, kidney, bone, testicle, ovary, mesothelia, cervije, gaistrointestinal tract, 
lymphoma, brain, colon, sarcoma, bladder, rheumatoid arthritis, inflammatory 
bowel disease, osteoarthritis, leiomyomas, adenomas, lipomas, hemagioomas, 
[ i{ iibrbmas, vascular occlusion, retenosis, atherosclerosis- jpre-neoplastic lesions, 
adenomatous hyperplasia, prostatic intraepithelial neoplasia^ carcinoma in situ, oral 
hairy leukoplasia, or psoriasis. 



# 




18. A pharmaceutical composition comprising a 
14 together with phannaceutically a 

l?;yse of aconipound according to any of the cl^^^^ 
' i^cription of DNA into RNA is inhibited by s^d ^oundJ 



20.Use 



claims 9-i4, for protein transductioiL 



• i, -> * ■ 

.-•■V 



V, 



• -.1. ■ 



Abstract 

The inventors have shown that Hrp65 and actin interacts and that this interaction is 

inipoitant for transcription. Consequently, the preset invention relate to a novel 

5 compound which is useful in the treatment of hypexproliferattve diseases. It further 

relates to the use of the compound for manufacturing a medicament for the use in the 

• ..***.* *» 

treatment of such diseases. Furthermore, the invention relates to a method for 

identifying other such compounds. Another use of the compounds described herein is 

as a tool for studying processes in cells. Yet another use of the compounds is for 
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Figure 2 
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Figure 4 ■ 





Inhibition of po8yA+ RNA in mouse 
erytnroteMtcemia cell lines . 




Figure 6 
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